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Abstract.-We present calculations of the Brillouin cross section for a metallic thin film (A1 and Au) on a Si substrate. The results for the A1 coating are explained in terms of scattering from the surface corrugation due to the thermally excited acoustic phonons. In the case of Au we find an appreciable contribution from the elasto-optic coupling in the film.
1. Introduction.-For clean surfaces, it has been found that the light is inelastical ly scattered both from the dynamical corrugation of the surface due to the phonon field (ripple effect) and from the dielectric inhomogeneity of the medium (elastooptic effect) (2) . In both cases the spectral function shows structures related to the surface modes (Rayleigh waves-RW) and to combinations of bulk modes with modes local& tion computed by including the contribution a) only. This is in fact very reasonable for the A1 surface, due to the high value of its dielectric Also in our case of a supported film, an explicit calculation with the elasto-optic coefficients of A1 and Si confirmed that the only important term is a). Although this term depends on the dislacement field at the film surface, it shows important features due to the presence of the interface. In Fig.1 the frequency of the RW, nearly 11.3 GHz, is strongly different from that of Al, that is 10.4 GHz. Indeed the most dramatic effect due to the interface is the appearance of a Sezawa wave (SW1) (') at about 16 GHz and of a Lamb wave (LWl) at 18 GHz. They are followed at higher frequencies by a continuum of phonons, extending from 21 to 30 GHz. These modes eventually give rise to new thin-film modes, on further increasing the thickness.
We pass now to a gold thin-film. The dielectric constant of gold at 5145 A is very small (€=-3.19+i2.47) and we expect an appreciable contribution from the term c). not depend on the latter coupling.
In conclusion, we have shown that the Brillouin spectra from thermally excited acoustic phonons in coated surfaces differ considerably from those obtained in clean surfaces. In particular, we have found important structures whose number increases as the film becomes thicker. These structures have been explained in terms of thinfilm waves polarized in the sagittal plane (Sezawa and Lamb modes).
